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(54) METHOD AND DEVICE FOR CONNECTING MANUFACTURE TEST INTERFACE TO GLOBAL SERIAL BUS 
INCLUDING I2C BUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the method and device for 
connecting a manufacture test interface to a global serial bus such 
as an inter-integrated circuit (I2C) bus. 

SOLUTION: An input buffer logic circuit 201 buffers the data to be 
transferred to/from a global serial bus 106. A slave interface logic 
circuit 204 connected to the circuit 201 receives the data and 
sends them to the circuit 201. A slave controller 206 connected to 
the circuit 201 and the circuit 204 adjusts the data exchanging pace 
in response to the circuit 201. An error detection logic circuit 203 is 
connected between an input/output buffer and the bus 106 for 
detecting an error condition. 
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BYTECJ;oTfaT^i:^$^o MUX IO 
A3 1 0(1, I OCNT(IJ:oT^L7f:$ii6/M h £ 
B&<-T-<T<7VW I OBUFf-^7^ hV<y 

[0 0 2 5] t) ««ti, «*ISJYTE_I±-C«J3ffi^ 
>*:7^-;* 1 0 4CUl^£;ft,6 0 MUX IOB31 
2(1, IS_BYTE_I±T*IE»li--<# I OCNTS|(D/M 
10 b^mtR-tZo BUFLOADjl^PC^lvyy 
10 2l:J:oTiSIIJ<t$n6t, SSR2 0 8^6^)r 
— I OBUF 2 0 1 (Ot*— f&ftfc/*? U/MwP — 

;b9 £fcte 1 2 c K(^S#-c l *7iy?<n j t A 

[0 0 2 6] 3vyK/7K^, r/wt'y 

MA* IOBUFL2 (0:95) fl^ClA: 5 I 2 C#t 
l^->y 1 0 2ioJ;(;S SR 2 0 8 CW^l^o AN 
D^- h 3 0 7 (IJ:ot«$il50VERRUNiIf 
20 (A. I O B U F (^aff/S*ttl:^t a 

[0 0 2 7 ] OT^Kl x^«f^^«^^-7 
^f/l/^f (MUX I OA, MUX I OB) 3 1 

0. 3 1 2i:it§MUX^i^f{)^t^ec 

[0 0 2 8] 
1^1] 



«1 : MUX^H 



MUX IQA310ai±i 


CountByte 


RW 


IOcrtL2 


Bufljoad 


SSRL2(0:63) & 
IOBUFL2<64:95) 


X 


X 


X 


1 


IOBUFL2<0:95) 


0 


X 


X 


0 


IS BYTE 0(0:7) & 
IOBUFL2(8:95) 


1 


0 


COOO 


0 


IOBUFL2(0:7) & 
IS BYTE O(0:7) & 
IOBUFL2(l5:95) 


1 


0 
0 


0001 
0111 


0 


etc. 


1 


X 


etc 


0 


IOBUFL2(0:87) & 
IS_BYTE_O(0:7) 


1 


X 


1011 


0 




1 


X 


>1011 


0 


MUX IOB313tii*> 








IOBUFL2(0:7) 
IOBUFL2(8:15) 

IOBUFL2(56:63) 


X 
X 
X 
X 


X000 
X001 
etc 
X111 


X 
X 
X 
X 



[0029] MUX IOB31 2(iIOcn t L 2 O 
[0 0 3 0] 1411 JTAG^^7x-^ 2 04^ 



Hmi"£* :/ • t 1 * h • r *ir* • h (T A 

AP^ >-^^^-^!^SI[B]S§2 0 4{A. TAP* ay* 
so tMS^S^ (TAPCMSL 2) 4 0 2^ 1SJft^-^yP 



13 



(8) 
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14 



^U^f- (MUX A, MUX B, MUX C, M 
UX D, MUX E) 404, 406,408, 41 
0, 4 1 2 t. (S SRL 2 (0:6 

3) , T T S R L 2 , T S R L 2 , BCRL2 (0: 
5) ) 414, 416, 418, 4 2 0 ^ > • # 

^'^421^ J£t£3§ (= r 1 1 1 1 1 1 J ) 422 
t. &$k<D? 7f4 1 3, 424, 4 2 6 b, 1 ft<DA 
N D >f — h 4 2 8*S«fctf 4 3 0 t Sr*tf 0 

[0031] o— K • 3-^>- K (LOADCMD) 
j&sjSlMbSitS^ h ■ T^ir^ • stf— h ■ ^-^^ 10 
K (TAPCMD) (1, J*]£ft J TAG/^ 1 1 0 ±X*<D 
g»*H»+6fc*frW3(|-e*>S^*<C*tL5c TAP 
CMD«*±<Ofl|*ttKT^lE«-f * J: 5 K = ^ ^ K • 
U;/* ^F^trn— K£*W l^ny^ (ONECLK 
2) 7 7f4 2 6 (i 1 Of tdSi^T C K/>/U^ X* !J 

v -*-r<5 x c^^n^o j^t<^2, ^3, 

i4l^tTAP^P>7^ttI^^y (TAPCSM) 
4 0 2, TAPi^^yF^y^x-^, MUX 
D4 1 0[:flt6tM#i^Ml\ MUX B4 
0 6(1, V >{ — K'<;y ^£rfrl/\ LOADCMD^l 20 



1"6 0 fpJ^^MUX A4 0 4(iSSR (^-*) ffiS: 

[0 0 3 2] TAP^ny^tl^v/^ (TAPCMS 
L 2) 4 0 2(1, ONECLKL2CJ:ot^ij^tl 
6^T*7^ K/U^ffi^^f ^ffi^C/>4 0 2 

11, I D L E^M^mn-, ^ITCKFK TCKR 
0, TCKR 1 f^mWkWil^-Zo -^>>4 0 2(1, O 
NECLKL 2= l-CfoSPBtK ^ftfc^ttlBWSvt'— 
7°L^tt5 0 TCK|iTCK4±i? (TCKR0, TC 

kri) t^<£>£#iw 1 iwfgib^^t, ^<—x-xu—y 

J-U SSR7-^liTCKRlttl<0^infc'5/h* 

JTAG^It TCKR0»^ 
[ITDO^eTDOL277f4 1 3|IP-Kt6^li: 
CJ:oXi^^l6 0 ^i4tetMUX E4 1 
2(D^^#BS^n/ct\ 

[0 0 3 3] 

1^2] 



&2 : TAP^n'y^5^f»v->> (TAPCSM L2) 402 



K£ (X>D- K) 


X± 


NextState 




IDLE (00) 


ONECLKL2 


TCKF1 
IDLE 




TCKF1 (01) 




TCKR0 


BCRL2-111111 <ni£-&\Z 
ONECLKL2 S 'J t v hTS 


TCKR0 (11) 




TCKR1 


TCK=1 

TDO fr*TDOLl iZO- h"T^ 


TCKR1 (10) 




IDLE 


TCK=1 

BCRCounb-not 
(BCRL2- Hum j ) 
SSRsWft=1 



[0 0 3 4] ttffii^TCKW!) y^^BSJhi- 

-5fc«)(^ffi^-W4 0 2 «ttlB(i^u-=i- Kfts^ 

'So 

[0 0 3 5] MUX A404, MUX B406, B 
CRL 2 4 2 0CM^WTAP3^>K (TAP 
CMD) m-%-&9'<4 hffi-efcSo JBl^^-f M1JT 
AG^3EK31lH]K2 0 4l:J:o-ciff^$S*3-7y 

K-e*>6o TMSiBRl^** (TSRL2:TAPC 
MDtfyhO) 4 1 8 fix MUX C4 0 8^TMSH 
•>7hTnt^§SSRL2 (0:63) 4 1 4^f> 

^^ft5 0 0(1, SSRL2414rt(Df-^^TM 

(ON-lfi^TCK^oy^ -/^U^(DTMS±X*I1 

T*ifc>9. SCTTSRL2 4 1 6 (Dfi£flN# g («S 



50 



•?■) TCK^/M^CTMSlT'Ift^l^o 

[0 0 3 6] ^TMSf^l/^^ (TTSRL2: 
TAPCMDt'y h 1 ) 4 16(1, N#gcD («m T 
C K/^^ tl^ TM S ± fSSrftttt 5 0 TTSRL2 
4 16(1, S SR<0 6 4 t^y hMd*££$r^T-*~£K : 

«^+»*^o*i*Pfl**»fPfflwt30-e*>So tt 

SRL2 = 0(j:i*l!]M«U (toS*=»-7yKt 
3fe3£*i0tfT-e#€>J: 5 l--t*So TTSRL2 = 1(1, T 
^ir^l 1 4 (*)(£> J TAG TAPJRi^rv'7 hDRt 
fcJi"V7 h I Rft&frb&fr£i£Z>z.k\z. J: 9. -to) ft 
ff«:»T-r5o x^hfSSyiryh (T R ST) (1, # 
3l5(lS^3-^>- KCM^M^II^WAPCMD 
t'yhO: l^-Ft6:^aotM^5 0 A 
NDy— h 4 2 8 (^COaj^fd^ 2/f 4 24CJ;ot7 

^-T5 0 b'j/h-^^>'h^^^4 2 0 (BCRL 
2 : TAPCMD tfy h 2 : 7) (1, TMS£ ZcflTD 



&m 2000-242573 



15 16 



»^^-T6o b rillllOj tt^BCRllfj:, [0 0 3 7] TAPCMD^Sl^ h^lW 

6 4 iOT C K/^^ ^ Ir^t (SSRU ^ 3 izmffa LT^to 

4 1 4^*iTD I ^fcliTMS^^tC^ [0 0 3 8] 

TDOSrfefll^SSRrti:'>7h>fm) o [*E3] 

BCR = b riiiiiu (i^^yhr^^ l 









0 


TSRL2 
419 


7W5<o(5bR(B3)v fi<»_V ✓ h ) (BLHLZ+Zj 

1:™S<=0BCRL2/=111111 TrfcSM 
TTSHL2 BCRL2=111111 


1 


TTSRL2 
416 


TSRL2=1 T-*S«#fC BCRL2 3b ^ > hO>S&<Db:*y 
h 4>fC TMS ±T«Elb^ tt^ffl 




TRST 




2:7 


BCRL2 
420 

(6 tf h ) 


bTnillOj =641®CDTCK/^^X (SSRte83l2l:>:7 
b rimoij =63lE0TCK/UU^ (SSRfi62[3v7 

b r 111111 j -1 -zXDTCKJVirX (SSR h LSc 


8:71 


SSRL2 
(64 t»> h) 


TDI iT6>7 hi-^grx-* (TSRL2=1 

TDO->(0)SSRL2(63J->TDI/TMS 
TDO [*TCK<Djjl±»3TS*9&£*V 

7 h£*l£) 



[0 0 3 9] TAPCMDflt^^ej/Ml TD 

1 lfc|j:TMS^^->7 hT-) h^)fit LTSSR 

[0 0 40] BCR^b Tllllllj {Citi"6^. 
^(D^-^y KfiUfT^ttSo ONECLKL27S/f 4 

2 6(10i^M l 9. TAPCMDtti^*>^4 0 2li7^ 
K/HRjB«)**^Jfc-5o WjTAG/^110(iM 
■MWBKlfcSo AND *f — h 4 3 OtOCMDDONEff 



[0 0 4 1 ] -svU^^U^-fr (MUX A. MUX 
B. MUX C, MUX D. MUXE) 4 04. 4 0 
6. 4 0 8, 4 1 0. 4 1 2Cit5MUX^i^t 
^i4TU xf:MBiJBje***U /=li*L<4^ 

[0 0 4 2] 
[*4] 
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g|4 : MUXJgfc 



MUX A (0:63) 


Ljoad 


3SR 


TSRL2 


BCRL2 


TAPcmdSM 


404 ai^j 


Cmd 


shift 








SSRL2 (0:63) 


0 


0 


X 


X 


X 


TOO& 


0 


1 


X 


X 


X 


SSRL2 (0:62) 
















X 








MUX B (0:1) 












406 fcfci^J 












TSRL2 & TTSRL2 


0 


X 


X 


X 


X 


I HruMU [\f. 1 f 


i 


X 


X 






MUX C 406 
























SSRL2 (63) 


X 


X 


0 


X 


X 


Q 


X 




1 


/=1 11111 




TTSRL2 


X 


X 


1 


=111111 


X 


MUX D 410 
























1 


1 


X 


X 


X 


X 


ONECLKL2 


0 


X 


X 


X 


/=TCKF1 


ONECLKL2 


0 


X 


X 


/=nim 


TCKF1 


0 


0 


X 


X 


=111111 


TCKF1 


MUX E 412 












A* 












TDO 


X 


X 


X 


X 


TCKRO 


TDOL2 


X 


X 


X 


X 


/cTCKRO 



[0 0 4 3] 0 5li, * is — y* • =i> h y 2 0 6^ 

^VlfcaiHlK (I 2CSSML2 (0:3)) 5 
0 2 k. Jt«« (=) 5 0 4<b. TAP CMD&SSJg 30 
atDMUX SMA5 0 6. f-^l^^^MU 
X SMB 5 0 8, WOT^MUX SMD5l0h^ 

oW&^^^^Z^k^ts* *l y • 

VhP-^f^S[Hl^2 0 6tt, U^**BMil'>/*i&* 
(REGRW) /<*HMIft3@ii&5 1 2Sr*tP, REG 
RW^-xPfflttaaielKS 1 2(1. lftCOANDy— h 5 
14. 516h SC7>f KA"7yf (SCIDLE 
L 2) 5 2 0 ^, NOTy — h 5 2 2 k * 
tMUXSMB 5 2 4 ^^ 0 ^ U— ^-n^ha — 
^!&3i[E]3£ 2 0 6 «1S»^S*«|6S:JEJLTO J: 5 K*fT 40 
t6 0 i 2 c^u-y#:ffi^^^S[E]^ (I 2 CSS 

ML2 (0:3)) 502 (1, ftl^y^7x-^ 1 0 
6 fc I O^y 7rtmM\E\3&3 0 0 ©F*8 <07*— # ^tk<D^< 
-^^ilL, IO/^777^»3 0 0^r JTAG 
££tt3!!slft2 0 4(^F^7-^«^-^^It 
6o TAP CMDSKffi^ffl^OMUX SMA50 6 

= "^^K4r«flt-r5. REGRW/^|?]»l[i]g§5 1 
2(1, J TAGja[Bl@K2 0 4 t7^t^ 114© 



©MUX SMB 5 0 8H 7*— *g&&JSS/B© I 2 C 

[0044] ^ 5 , ^ 6 N ^ 7 . m 8 fl. * — !7* • 
> h a — ^ 2 0 6 COMUX SMA 5 0 6. MUX S 
MB 5 2 4, MUX SMC 5 0 8, MUX SMD5 

[0045] IOBUF201^J:l> , SSR2 0 8f- 

**** &iv<>r h?k{^fcm-tz>t>rtx*&t£\,\ i 2 c 

^^^n-e>- K • >— 5->X&&m IT I OBUF/S 

i o e^bco-r— ^fl I OBUF 2 0 1 rtTSfcfU 
X.£;*x6 0 IOBUF2 0l7"^ll SSR2 0 8H 
v-F£i%Z>kl5Mz-£frZ>o ^-^yhCftSTDR 
^fe****!^— SSR2 0 8^T'feit$ 

*u Bi:<a«3*l*JH(r: l 2 Ctw^£^fc7^^©T^ 
^-7D- **tH-C#6 J: ?f-, I OBUF 2 0 1 iZfe 

[0 04 6] REGRW^^[B]»1(e]K5 1 2(i, U 
^^^ift!)/f^^M^/c^t:SC i d 1 eff 
#^i^ffl-t-5o CHKADR^M^ SC i d 1 e 
L27^f5 2 0llirat^^6 (T^ir^l 1 4^ 
bcoSC I DLE«-»ttS»ttllB"T?*>6ta3ei--6) 0 
I/^^R/W»^H»5^6^ SCIDLEI4P 



(11) 
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— Sc id 1 eL 2 5 2 04!Jt3/ht5 o U 
^**tttt0tbffr& s ^T^5&* SCidleL2t'(i 

[0 0 4 7] 0 6 11 IOBUF20U ^S-f ^ 
^ — X 10 4 (^Pfl^f- *£SBKi-5fc# 

H5 : 



10 04 8] 07(1 I Os<y7r 2 0 1 t J T AGt£ 
$Il[HJg2 0 4 ch^"T"^ • ^->y^LT^ 
6o B7I1 I OBUF 2 0 1 £ J TAGjfeSEBftaaielj ' 
2 0 4<7>W<E>7 f — ^Ki£<£>-<— *£iB3g-f-£fc#>f;i{ 

^OttWSr#R8-T6 «^S^> <fc < ll»T-#£/c^> 5 0 
[0 04 9] 
ims] 



10 

MUX 5£« 



MUXSMA 506 dK*J 


CmdMux 
Sel 




IOBUFL2 (80:fl7) & 
TapDataBtts (0:63) 


0000 


TAP □ T > K 






us;**;*?**? 

S*TAPHT> K ■ v-<T>^ : 


xoe oooooooo oooooodf 


0001 


1 . TAP=hDme,8hffiir 


x'DE 00000000 14' & 
IOBUFL2 (64:87) 


0010 


2. IR=registerRDimmed, 
SSR»statU8, TAP^exlttir 


x-00 00000000 00000001 ' 


0011 


3. TAP=RunTestldle 
(RegisterRWDONE (D^, Z ZX' 


x*ot oooooooo ooooooov 


0100 


4. TAP=shiftdr 


xFEOOOOOOOO 00000000" 


0101 


5. SSR=8Cscan (0:63), 
TAP=exittdr 


xw oooooooo ooooooor 


0110 


6. TMS=UpdateDR, Idle 


xOO oooooooo OOOOOOOO' 


0111 


7. y-^^l^-i>3> (TMS=0> 




1000 





[3S6] 







us;;* tap n^y 


x'08 OOOOOOOO OOOOOODP 


1001 


1 . TAP=homG,sWftif 


X'DE OOOOOOOO OF 
00004O" 


1010 


2. IR=scan, SSR=sta1us, 
TAP=exttfir 


x J 02 OOOOOOOO 0000O>03 


1011 


3. TAP=ahiftDR 


x'FE'&lOBUFL2 (0:63) 


1100 


4. scscan (0:63)=SSR 
TAP=exitWr 


x'OB OOOOOOOO OOOOOODF' 


1101 


5. TAP=home, shiftir 


x'DE OOOOOOOO 1B'& 
IOBUFL2 (64:07) 


1110 


6, IR=regusterwtm 
3SR=status, TAP=exitlir 


x*00 OOOOOOOO OOOOOOOV 


1111 


7. Tap=RunTestldle 
( h U 2f 



[0 0 5 0] 
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[0 0 5 1 ] 



^6 : MUX^CS 



MUXSMB ma 


I2CSSML2 




1 


=ChkAdr 




Scidle&cfctf SCidleL2 







^7 



MUX^Ci 





IOBUFL2 


3 >c > f. 


VaHdByte8= TooOOj 




TapDataBHs £±i;fr: 


T? & 5 > TapDataBits= 






roOOOOGOOOOOOOOj X 






.fctf IOBUFL2 [0:7) Klfc 




lOBUFUZtt^aj^-* * 


0. ValldBytBs= T0001j 




/W ^ (lOBUFL2(a2:87) 


r 6 *S« > TapDataBtts- 






rooooooooooooj x fc£ 




felBX^^iv 5t8fc r oojX 


JJ IUBUFL2 (ui3)vcL 












ValidBytesai^: 






1<=(BCFU2)<=8 




Valid Bytes tfi^J: 


tfe*tS^/*b rooooj 






9<=<BCR+2)<=15 & t: 






X'&ziS'&i* b roooij 




rm j £-ca>^ cr«c*> 


57<=(BCR+2)<=64 




5. lOBUFUSf*)©^^ 


"Cri&^tS^teb ronij 




-*<B LSByle 












n§ IOBUFL2(82:87) \Z 








TapDataSrts: 
IOBUFL2(0~63) 
ValidBytes; HHj 




£\TapDataBHsl*fi£ffl L 
LSByte f*&r 

rnu left* (t^ra 



[0 0 5 2] 



[*9] 
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*8 



MUX SMD 


I2CSSML2 


I0CMTL2 


IOBUFL2 




b roooij 


CtiKAdr 


X 


X 


IOCNTL2 \t. C CO 

v > It 
Ur<*# 


vaiidBytes 


ChkStop 
WrtAck 


X 

b roinj 


primitive 
addr 

primitive 
addr 


IOBUFL2 rt-C^Jft 
& LSByte 
IOCMTL2 II □- K 


b rionj 




12C Addr A-f h'N 
fc&fc IOBUFL2 0) 



[0 0 5 3] &C0 8S:#it5i:, :n7—8fctti2 0 3 
*r*»'#--53i7-«!jSiaaieIllftdS^Stt-CV^o 317- 
«flMHlB2 0 3tt, I 2 C/^ 1 0 6 fc^HBT?(Eai 
$ -fl/c7- ^(DCRC Srf? 5 fc «><&i8lE]5L*8aE 

(CRC) «fc3ffi|eIK8 0 2 4r*tfo ^7"«i 
3S0S&2 0 3 II, CRC_Good, T^^v-aV. IOCNT 
L2, read_or_write, JtlfcSf 8 0 8 h ©1*3 > 



K£^5A£l£r§:ttBl5ACK TYPE MUX 8 0 
4£^fr 0 

[0 0 54] I 2 C^'>V10 2<l:X7-Mi^I 
(HJ3&2 0 3fi. J TAG • T^ir 

^1 1 4^6Tfyy3yA^^W5 0 T^ir^l 

317- • VfStMkZfrZm&tf&Zo read 

_or_write(i, WoM^f >?7zc — X 1 0 Ati^t=>'<y~7 7 
Ztltc I 2 C«vyy^^A^J^6o I OBUF 
L2I1 I 0/<s/77ftIiK2 0 1 a>£>Jt««8 0 8 
^<OAtn?hZ> a ^8 0 8(lM$^TapCm 
dAdrft rtSR^St^ LT^fcUfy/ I O 
LT»*^Itfi*S»-C?*>6. IOCNTL2I1 I 0/< 
5/^7fw3llH!K2 0 1^MUX8 0 4— <DAtiT*fo 
6 G CRC_Goodf±, CRC/q h^JEL<^^^cC^ 
fc^i", 0 2^f)W<lfC*fc5o is_s 

lave_ack_type(i. ^7—®>mffimm&8 0 0CQMUX 
8 0 4*^6«ftlS>f ^^^a: — * 1 0 4^<Dttit)X*3bZ>o 
[0 0 5 5] I 2 C* U- ^«#^j£^/N°/P^l^J;o-C 
317 — ^^^60 I 2 CT'fl, Ack^fc(l9#@(D 

B 0)1^5/ h±^7 — #<D-t^X<n'<s< hi^o^T-H^JS 



t>fi^(DT tfr — * £ it ^tf^ L # < ft 

ffi-T^^U I 2 C/^106MLT, ^(TDai 
7-*fl=^6<Ole]«*fTX.5 <t 5 [^^^00317 — Sr3l 

[0 0 5 6] »tffi 19 <^>-^0#{C^ 

U~ 1 3#@^/V h«r#^^L*< 45, 

3'M h t LT(i. * Ix— ^ - TF^t 3 

4bt. lo^CRC/M htSttf. CRC*SjEL< 

RC^^fb/j:t^, 8/Wh^l05i^r-^ 

7^ t x l l 4 X*Tf y y 3 yjlt^i^±^ ^) , 

7 K^7>^7 F>7;xii/^>ofcI^, * w-:/ 
fi, I 2 C^* 1 0 6Jw«t «9iMff SJxS-r — ^ • h 

*5t), I 2 C/<^ 1 0 6±T*Hlfs ^fcCRC^IEK 

[0 0 5 7] 
[«10] 
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£9: 17 -te^aH^a^ ACK TYPE MUXB04 ^« 



is_slave_ack_type 


Attention, 
read_or_wrlte, 
Primitive Cmd 
disable attention 




0 


Primitive Cmd=1 

Attentfon=x 

read_or_wri1e=x 


AflP IOBUFL2 (64-79) 
TapCmdAdr SrfBL^T 


0 


Primitive CmdsO 
read or write =0 
S«tU/W K 11. 10s 9 
fcfcL^-T IOCNTL2 £ 
tZlt diaable attention^ 


7 KlvX - /W 


ATTENTION 


Primitive Cmd-0 
read or write =1 

read or write=0 

lOCNTL2<=B 


©5 Is 0 ft s fe li 
IOBUFL2 ft\Zit**7 

ATTENTION A*l3tt^ 



10 0 5 8] fc\Z.m 9 , 010, Hill, (312, (Hi 

1 0 2CO|l|g^^Jgd5^$^Tt^o mi Oioit/il 1 20 
fi, 1 2 C* ^4*18^ ->^1 0 2<oS*#ii^»0W 
y p — io J: l/S^^^ 9 M«P ^ p — **jh,«i* L T t > 
6c m 1 2 3oJ;t>*m 1 3fi, i 2 c^u~ y^-^>> 
l o 2 (Oi/^^S^J»7P-j3J;t;i^v?^^SE® 
DfMUl^p-Sr-ttL-ejx^LTi^o 01 4*5«fctflHl 
5 ii, i 2 is— » 10 2 OiHfltii^iH 

l^6o 

[0 0 5 9] I 2 C^!/-^l-7->yi0 2WIDL 
E#C^9 0 2 -Cfl I 2 Ce»3&S— 9}fft>tlfc\*\ I O c 30 
n t L 2tC(ib ri 0 1 1 j — K£*U BB*frx<-< h 
CO^mmmt IT I OBUF L2(DLSBy te^L 

a^)«l^ LtliAMATCHti9 0 4 t. 
WBYTEiKl9 0 6 ^, CHKOVRF LW^tl9 0 
St, WR T A CKftm 9 1 0 t 3r<a £r I 2 C^iA^ft 
1^$>6 0 I 2 C^T'ii, I 2 C-^^^^^U- 

h"Cfc6 0 #^3^ Hi, U^^-TKl^^, 40 
TAP K, ^fcll* U — ^$lj^n-v-^ K£>l^i**L 

[0 0 6 0] AMATCH^S9 0 4 (7 H^- SO 

"9. ^yt-y«^hSr7tyy/ui 
tl^o AMATCH«l9 0 4{j:, SfTOtfc^^ 
ifciilJM&'M b - T Ku^CT- i$rcfc6£#fw I D 

-To *tO<B4'<>rh «+TF^-/^h) *S« 

i"6ffiriw> ytr—^3&sj»T LfdSft-^ * idl so 



EHI6 0 CRC^S«fflBrtBr-ft9, CRCX7-« 
AMATCH^l9 0 4(j:IDLE^i 
9 0 2CM5 o AMATCHtl9 0 4(i, ^Sl-f V* 
— X 104^8 tf;y hJ^-h&^s Lfc£ t%(-, WB 
YTEftl9 0 6 {ZLffiffZa »^7x-^10 
4^)fc5#^IW(l Bflte'M h*iri s S t a 
rtDetected <7}8?If^ I s 8 t i m e s ^ttj^L, 
-^n^^L^J: 5 I s 8 t i me s ^^^^^5 
C ^^r^^-T^) (I s8t imesL2) 0 AM A T C 
HRI9 0 4I1 l'<>f h£X±<D^—?$:%:m^fztbk 
X~mm4 >#7=.—x 1 0 4j&s#lhtTs/ h£#lttJLfc£: 
SKI, CHKADRttffi9 1 2|:^fTt5 0 

[0 0 6 1 ] WBYTE«|9 0 6 ('M h§iA<^) "C 
fi, feS-f 7 ^^)^COIs_Byte_0^ I OBUF 
L 2{w##i£3=;ft, (IOcntL2 th byte) , 
I O c n t L 2^S^Stt5 0 WBYTE«9 0 6 

zixfc 1 2 c#a*«if^-c*>6»^t^ chkov 

RFLW^l9 0 8l:^fTt^ o X— ?:7p — Ji"^^^ 
/-f = y—^IS^-T6o WBYTE 
ttHB9 0 6tt, wtb^ I 2 C|S®l^»3^T-fe6^#^, 
CHKADRJRS9 1 2|I»fTt5o *:7p — fiffl 

[0 0 6 2] CHKOVRF LW^l9 0 8 (IO/^; 

^57^'>3yt)ffW\ CHKOVRFLWftl 
9 0 811 ZfrfcW&frW)i¥X*&>*) , IOCntL2^ 

b rooooj ^f>b riiiu t^^jILT^^ 

-f, I OBUF L 2F^(-iI^P^<-f h JBtf)*^— 

WRTACK^19 1 0lI^|Tt6 o CHKO 
V R F LWftl 9 0 8 (i, Uv^^^Stfl?) ^fefiS*^ 

•7yHWti:iOBUFL2^1U l 2 cse#!> 

»^<7)RBYTEftl9 3 2^6CHKOVRF 
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LW^19 0 8i:Aofcl^C, WA I TREAD^l 
9 1 0ll^Tt5 o lotfcl^^J:^)/^ hfii-X* 
^Wt^&btlXl^tf^ IOBUFL 2(il/:7y^ 
7n-Ltl/^t\ CHKADRI:^Tl> IOBUF 

[0 0 6 3] WRTACK«1910 

4/W h5>^^ sx-fc — ^ «+3o^7F>^-^ 

6o WRTACK«9 10lt U^^it^7F> 
*£>J:t>*77^>3 >^T^ir^ l l 4frbfeW)#;m^ 
^oTl^I^Ct^M^Wt^o IsDoR 
ead ( I 2 C-^;*^;iJ;oT§#iA^xfc/^ h (7} I 

obufitc^j9) nmm^ 1 0 4 tC^LX 

C^^^-To NeedAckL2li!)ty hjfiiSo ^ 
ix^4#g(D/<-f h ( I OBUF^m$^ilfzafa<0 
<DWl'&(D7 • h : ^(DB#^X I O c n t L 

2=7) r£><9. 7K^^S*^^yK^ti^ 20 
■r— # • '<y*7T^X I O c n t L ^^t^/c 
^)|li^BCR7^-/PK^^f^-K$il^Va 1 
i d B y t e s Srlf^^o fci:;Ltf. B CR = b r 0 0 
0 0 0 Oj XtbZ>M&. 2 \fy h tztf&T?~t * 114 

"t*£<fc5t-* IOcntL2(ib TOOOOJ £rit 

r li* i * L r mm & »* L 4 it frtf 

6^l/^c5 9o 30 

[0 0 6 4] WRTACK^19 1 OliNe e d Ac k 
L2CJ;oTAMATCHti9 04(:^Tt5 o 
>(^7x^l0 4li a c k^iifs/§{I$il/ct 
<T> 1 s^<Dm. I sAckSent SreftflrTSo 

Ac k*siSfg$ixS*^w-^ttlB^'>>i6SfipaiLT 

NeedAckL2|iffiBLT^6 0 
[0 0 6 5] CHKADRM9 1 2 (TK^ttfi) 
"Ctt. IOBUFL27K^' -7 4—>^ K^fflJ^T, 

i:SBI»ib^H^^ovNTeib«l»^ft6. SC i d l 
^ra^^ix6c REGRW/^^»1[h]^5 1 2(i 
/w) br, JTAGa^K^fy^ 

-T^o IOcntL2I/^^ll 

5/*a^»f^-c?*>s»^^b ro o o i j {zwcfctsti 

5 0 rtf)#<g\ IOCNTH ^**tt»!J/«i&* so 



[0 0 6 6] CHKADRM9 12111 DLE^l9 

0 2i:^Ti, r^^s/g^ettttHB-efcS^Sfcii 

KADRRI9 12 (i N IOBUFL27 K^d s i* 
^•7K^i:-SL^^§(:, i/^^RS5 

/*i£^-^>K#^ REGRWGO^l9 1 8^^ 
i"*td*- ^i-^ft"T5o CHKADRM9 12 

ti. IOBUFL2T F^Wr/w^^y K - T 
K^t— SUfct#«C % 36*3-^^ K««. LDTA 
PCMDM9 1 4^l^X^— *l-^fTi"€>o CHK 
ADR«i9 12(1 I OBUFL 27 K l^^SO^ 
^yK'7FU^^loi-tLfct#{:, CHKST 

OPtl9 2 4(:^Tt^o Kli J ta 

[0 0 6 7] S*=ivy K^l^LTfl LDTAPC 
MD^19 14^, WA I TTAPDONEti9 1 6 
t £r^afr 0 IOBUFL27K^«^ h fi, ^>"f' 
5^ J TAG>f V^^^-^^H^iifg-refc^^^ 
^ifcTK^^gt^ TMS^tliTDI/TD 

Jt"Ctt4^\ IOBUFL 2 hlOCo-K^iX 
^S*TAP3^yhWi:-C, SSRL2U^-^ 

[0 0 6 8] LDTAPCMD^19 14 (TAP^-v- 
yK^D-F) rfi, TAP^^y IOBUFL2 

(/M hlO) ^bJTAG>(y^7x~X2 04[:P 
— K^^6 0 Load Cm dft^i: V a 1 i d B y t e 
s«*fi— »{r«|BL"C. SSRL2^«/Vhrtll 
IS^M hSEHI^-^fcn- Ki-S. 

**tntfft?>4:t^i:*rl*^i-S. fci;ifi* BCR- 
b To 0 0 l l l j 9tfyb&T#1zxi 

1 4 irfiSIStu I 2 C%om4 l/?7 10 4 7^<b 
<7)X — ^CDL S Byte fi 8 o<£>^f*& fcf y hSr££fttt 

jh,tf?#fci\ i 2 ctil^y^7x-^io4^e)^ 
(D^V Hilo<^*1!btrsx ^ootf*;/ Hi-ttf) 

✓<>r hf^o^co^^ hi brans Lft*t^i**e>ft 

[0 0 6 9] WAITTAPDONE)Rl9l6 (TA 

p^T^#«) r*i, i^sr^^aytfr^ 

l\> JTAG^y^7x-^2 0 4(j:Sf(:I^TAP 
KSrSlffbr^6o WAITTAPDONEtti 
9 1 611, J T AG-Y >?7az— 7 2 0 4^f>WCmd 
Do n e [liotCHK STOP^l9 2 4 (w^ff U 

K?o:TdS|*Tbfc«F*aS:ii*a-t--5 0 
[0 0 7 0] CHKSTOPW9 2 4 ( I 2 Cfflh* 



(16) 



#Bfl 2000-242573 



29 

'<<< hSrteSi-ftd^ K*l^-*<^--g|$#co 
SRL2-C*-»^/j:oT»Ti-6^rtBttdS*>5. 

IOcntL2 302 [wfl, < otf^JtJjt'V M> 
fayh'T — ? £:<a tf^€:^i~V alidBytesd s P — 

K£*t6 0 tzt?L&, BCR210Hb T0001 1 

u a>e>BM&Lfc Otr^hteig) 0 ssRL2ii» 

Kl>&«i;iLfc9 try h*«J*Lfc<D-e* /Mh6, 7 <£> 
Wtatfeo/:, S^n-v'^ Kj&s^TLfcfS, TDO 
r-^liS SRL 2 4 1 4rtl£fe»;t-Cft9&4;h,fc 

h0. 1 CO^^^f^X'fcSo 10 
[0 0 7 1 ] CHKSTOP^l9 2 4(l I 2 Cf?lk 
try h3&S«fflSixfct I DLE«9 0 

^PS9> fcHHft^SBT'fcSo CHKST 
OPM9 2 4fl, I 2 C^l^y^7x-7 1 0 4d 
jg-T^^^fc^ic^^'r — SR 2 0 8^(^^?ti- 
5<t#(^. LOADRESULTS)Rl9 2 6(:$|Tt 
£ 0 £6f-, CHKSTOPttl9 2 4lt l 2 CVoM 
^y^7^-^ 1 0 4{cJ:o-CS*§^tfc*ii^^5^y 20 

u ^ u—^^^tt^s^-r h^-^^jc^ (Ac 
k) t6^^i 2 ctia-fy^7x-^i 0 4^Mi 

WRTACK^§9 1 0C^Tt6 o 
[0 0 7 2] izcWt&KHkMt LXn. LOADRE 
SULTSfti9 2 6 ^ READACK«928 

WAITREAD^19 3 0 ^ RBYTEffi9 
32 t ^tf 0 

[0 0 7 3] I 2 Ctt»Dtt«S^rtU I 2 C^-T>^^ 

5 0 U'v^^RftJK X*, ^fcliLOADRESUL 30 
TS^19 2 6joJ:O f READACK«9 2 8^^< 
SMWRBiQ fl, lO/^j/77 20 1 as^-^Srtt^Afc 

<0'<-f h&Bte^?). Ack = lT^5^l:i 2 Cg 
M^Tt6^i^X^5 0 WAITREADft|9 3 
RBYTE^|9 3 2<!: > CHKOVRFLW^ 
i9 0 8(aoT«^6/^7°(l teiS^HSt^ 

[0 0 7 4] LOADRESULTS^l9 2 6 (SS 40 
SRTSSRL2 414\^{Zh^0, IOBUFL2 

3 o 8{-^ tr— ^txsxtmm 

[0 0 7 5] READACK^19 2 8 
II. *JJg^ y-^7x- * 1 0 4(1, Ackfy so 
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7 l 0 4 ^ A c k SrSfS 
il^y^7x-7 1 0 411, NeedAckL277 
^^^S-T 5 IAckReady SrlSfMbi-^ - <t I- J: 
"9, ^ttlffi I OB UF 2 0 1 frb£blZls<4 h%!&m 
t-tZ>Zk &^~t 0 IsWrtReadyH %0M4 > 
?7*. — X 1 0 4CIotfel!)f^tl, h/iU 
OBUF 2 0 1 ^p5ls_Byte_I^S#^tfffl*^-c*#T 
l^^t^r^to NeedAckL2H!Jt^ 

[0 0 7 6] READACKfti9 2 8ll »^ 
— 7 1 0 4 frfem^{&<D"f—? ■ /*-f 
5SiSUTl^d\ £fcflA c k = 1 ^^(^fitihtr y h 

/Hrj;oTlfStt*PS— ^IB*ftf*X-*>5»^(r, WA 

1 T R E AD« 9 3 0 {ZWft-t&o 

[0077] WAITRE ADftl 9 3 0 ( I 2 C ^ <£ 

fi. ffiai^ffe^^-^ • /<>r h^7^(iKiti^ 

[0 0 7 8] WA I TREAD^i9 3 0(1, ^^^C 
5»5«FS*u W>f^7x-7i04l:J:otMt > ' 

y h/&5«mi$^5 ^a:^{- 1 d le— (Diiai^T^^^ 

IDLE«i9 0 2(^fTt5 o ^i%U9V<Om 
-g\ NeedAckL2ll fyoM-i l/?7 ^ — 7 10 4 
^W^^^^M hODiUff U Ack=l£ 

SilU. -^ORI^ I D LE««9 0 2 -^DiSffldSff taft, 
6B#^^^-T 0 I DLE^19 02 (11 sWr tRea 
dy^Bfcl, W^f^7x-7104^±b'y 
b^tt^fPft&U NeedAckL2^!ity hU 
Mt'V ^ifT^^i^Ct^ WA I TREAD 
ttl9 3 0fl ^y^7x-7104^Ack = 0 

/c£ RBYTE^l9 3 2Hifft6o 

[0 0 7 9] RBYTE«19 3 2 (ffitf)^— * • 
h£rtt^Bl£fc:tf>tf>i? y hTy/) T*fl, IOcntL 

2 3 0 2^Sn, I OBUF L 2 3 0 8(^1^ 

[0 0 8 0] I^**B6Bl9/»&^ (REGRW) a 
KtMBt LTfls REGRWGO^l9 18t W 
AITCMDDONEtt§920^ CMDSTEPft 
W<9 2 2 £$r^a&> 0 IOBUFL27F>^ • /<>f h 
fl. I^/cflWn^yKfflCT^^ixfcWT KU 
7H-gU^o -iEtcot Ki/^(iu^ *BS3fc9/» 
ii*T Ku^t LTiE»W«$tb-5o TMS^TDI/ 
TDO<BW#<Bffi»fi, l^^^R»9/ta*llM 
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[0 0 8 1 ] REGRWGO^|9 18 (U'^^o 

• ^f^^TapCm 
d/<^_bi-B?)^ Load Cm d d s eSj^k $ tt*C J T 
AG y^7x-^ 2 0 4 £P*i#rt-<5 0 I O c n t L 2 

|iyifcf-^iSSRL2 4 1 4rt(rfe^CD-C % T 
^ir^l HOTAP^yhn-^RunTe s t I 10 

d i e izm-t? y-yr^y- x^y^cDm^ i obu 

FL 2 3 0 8i:««t5^Sfc9, »»=^^K- 
^ ^ ^(i^^fi S S R rt(D7- * &ffimi-& IBttlffi h 
<5 Q w^Xfi> Buf Load^»t^:i:{IJ:oT 

[0 0 8 2] WAITCMDDONE^19 2 0 (TA 

^ * * SS* 9 ftffc&s ffi *6 £ ft /c /i^f^Tl-Ci^l^ 20 

[0 0 8 3] WA I TCMDDONE^S9 2 0 fi. * 
0T^> K • ^fy^TLfcCfct J TAGfifi 
IHISA^^CmdDoneM^U T#1z*frh 

^(D^f T^T^x/ctg-CR e g i s t e r RW don 
em^mm^m^^otit^lZ^ CMDSTEP«| 
9 2 2 \Zfeff-tZ> 0 Register RW done im^r 

[0 0 8 4] CMDSTEPftl9 2 2 (^On-v'^K 30 
• ^^^tDffiii) "Cti, IOcntL2W^ 
ft, IOcntL2|j:l/^^ill^/f^^yK 

u x S e 1 TH£ffl£ft<5 0 

[0 0 8 5] CMDSTEPti9 2 2(iSCOMGO 

■rZ>tc£><D/U--7/<*y ? fcmtfbtlTl^&o CMD ST 
EPtW£9 2 2fi x 7&E<DXT*y7tf&TLtLk£ 40 
tw, CHKSTOP^l9 2 4C^Tt^o 
[0 0 8 6] mi 6(2, SSiSt 1 * h • >f^7x- 
J;tf^P-^/Uj|»[Hl»|tn (I 2 C) /<^ffiS««t3S« 
1 0 OOt^ h ■ T^lr* • /if- h (TAP) teXTfM 
M7-^7^7tt^67n^ 1 1 4<&±B8Si6 
^ITl^o T^ir^fi. JTAG^ill 102 

**s«««mbi 1 0 4&fem-tz> o jtagmk 

1 1 0 2{ZX l 0, I 2 1 0 2«j» 

TAP/SP(^tr^h -T^t^-^-h (TA 

P) ^fy^7x-7 (IEEE1 149. 1) lZ£Qf so 
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tjh'<y — *>l)±y h (POR) ^ti»TAP/S 

pc^tlitc^^ii^ r^^^3^ai*tt, ®»J 
^ ( A/01 ^ 1 5 CJS C X I 2 C* u 

[0 0 8 7] *ata{f«ffil 1 0 4tt, ^y^WtBEfc 

ffiwtei 1 0 4(ir^^*ijffiur. ibfpi 3 ^^^^*^ 

[0088] - 7^-1 1 14fl T*-fe* 1 

14HTCK SCAN CLOCKSA^^ilt 
-6c ^ny^ 1 14lif y^-^Py^tffl 

^-T5 0 fttaRX-t^^^^AWLBI ST/SCA 

n-y v^m— 1 1 1 6 it, ^^^y >- 

^£ (L S S D) y >^*5j:l/B 

I STf t^^^^fSi^-^fi^t^o -r^* 

^oi — ^ 111611 7^tX114(50J TAG^Sl 
1 0 2 t«IB^2X^B3SlH]Bl 1 1 8 t<DWlfct&<&£tl 

[0089] ^L^mmcommcom^^^x-h^^ 
^mmmm&v 7^t^i h^jtags^ 

> hP- 7<DnBtfci&to£tltlt><DT'&>V , l 2 Ct J 

[0 0 9 0] SfLl^^-e*>S*aEiifSiP^K*t)^K 
ItJ^fld u^^3 7 ^i^^«9^2oco^^^^° 

3yhD- 7 .3vyKX 4 fcS r*ltil«aSit) j (1 
6il3 — K ri 7 j ) ^^flt> ^-^y h • 

• 1/^-3? 110 4rtf:iF*I#£rn2— Ki~£^ £ 
^75/^211 7^t^M= , yhP-7 , ='^yKT* 

^^rt^rnj (1 6iS=j— k r 1 2 j ) %m 
ItLT x T^ir^^iiff^— * ■ ui/*^ l l 0 4(50 

[0 0 9 1 ] ^^*rLV^**ii«H]i*RBii9 Kfc 
£9> ^777'l^J:0 , 2|i^^fy7 p l:^$ii 
5c 7^t^tS^>hn-7 • 

£>5 rj63e»«OT*R» 0 j (i6ii=»-K ri4j ) 
^IItLX, h • • ui>*<? 1 1 2 OcD 

10 4rtCW4o-KU T^ir^^ilffT^-^ • 
^y^^ 110 4(DP^^^rii:^[-i5t^aj^C £-C£>6c 
[0 0 9 2] I 2 C^r J TAG^PBloOffU^-f>^^^ 

1 • -tM^/i' (^r^gfrco I 2 
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C ^ p ■ ^/KD 5 h<D 1 O) T*2o^fy7 ( 
[0 0 9 3] fflHgjgSSSH 1 00|dJ;(; I 2 C4fcffi^v' 

vi o 2<onm^^xn. «t^w-j: a 

fc^> -5 o 10 

[0 0 9 4] 64t'yh'U^^ gcffil t> /Si^ttfls 
liBM&'M h-7K^ ( 1 2 C* :/ • ^— * • T 

^KBlf!)/»a^-T (LSByte, ilitVh 

UX<D o 1b<D 1 /<>f K 2/<-f K £fcf£3'<^f h"?~^ 20 

^^ffl^/S^rKi/^ (23)5^01^ o = 

LSB) £-H:§H-£o T^i?;*/ J TAGfi, L S B * 
^!if^ • t'y hi LT^H-r^o Blf9<D23tryh 

(2 3^6 1 t ~C) fl^-f hg^JT Kl^^^*-f* 0 t^v* 
^^RftfJ/»3a^(B5^ii^i"8^>r h«T*fT;b;ft,<5 
^ ^y^flii^, W 8/^ hit#±fwS^lJi-er 

* ^R^O/*!^^— * • 7-f — /uKrtfl^--^* so 

ittr* h*r©«F*-cS« Lfc»^tt. 
IS— WBBteStt*^. 

[0 0 9 5]»^S){^^ 4#@©/M h (LS 
Byte, iffihTy hdSJfe) ^feBBJftU, *&^ftf1U8 
^)7-^«<o »Jh*fctt^-— /<7P-*ttds lot 
fctttSMft^— ^ • h^«E< u^**R8i0/ 
y* * 7 S*U u^**Rft9/»i&* 
T K^:MieiWB#*t?fi*t\, hSriia-Sx— 40 

R»t>/«&*r Kw^*»#atf ^«>jw^ 
i^**Rtt«j/»i&*T K^{ir-^^ii§ 

5&44x*C4:(cfti3, xW^S-hfir'M httffl^tbfls so 
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oti^fcoi 4:t>Jc##a4ttSri:^<cSo CRC 

9#@ (CRC) <7VM hS:#3ejC*U<C< 
[0 0 9 6] Rtt0ttffrZ)»fi\ I 2 C^y?7x-^ 

yh = r i j [ztez> 0 ztite, i 2 c^- K^^rrt-e 

r^td 1 o<Dt*—* • h^ig-T (LSByte^ 

0 i^**Rtt0/»fc*T Ku^(i§Sj*^T* 

h*±E]61:asR*»&*vfc#£\ t<n 
SByt ed^iHItJjlSttSClt^^Se 
[0 0 9 7] =r-W K • 7* — ^ y h 

&^m$i%tclsi?X?m%L<9 (2 3 : 

12) =x T5 2 4J (r.OT K^^*iSBB«pJtBT*fc 
6) (-ioTSISfJStteo Tap CmdtVhlO: 

s oofit^ j: o r ik $ 8 m v comt*- v&ft&r 

l^TAP 3-r ^ K (TapCmdTKM (11 : 

8) = rooooj ) 7^--7^htu ^y^^ifL© 

D/tii^TK^^LSBy telt TMStfcfiT 
D I _h(DTAP#- hCfy h^->7 h7n$t, T 

{ZXV. I 2 C-f 1/2 7*.-* 1 0 4(1 J TAG»l[sl 

m^£oX*V-tf- hZtiZt'CDT? ^aynsRts 

BCR^y^t7t§, R/WT KU^ ■ tfs/ h£* 1 

^^Tffit-J: y> BCR^^^^t7f^ c rBCR_value 
mod 8J (atOdS^CKO^tt+l) h^±[H]6 

■^-^^•satf^fcttR^asi, bcrsp-k 

dSttfflpTgB^/^oX^S*^. CRC^W h^iEL<e 
iHSixft^lS?), ■T'<T<oRft?)/«a^S**3J:tJ E ix 
^^R»t)/«ii*tt»«IStb6o 
[0 0 9 8] Tapa^yKW: 6 4 fcT y h + \* y h 

IB) 

rtgpjfedSU ^(7)S*6 4 try h'^^r-ryr^ htcj^ 

1 tr^ h • ^^-y h^HfT-r^fe^^^^ 

[0 0 9 9] 1. S*=»^^ K^n- K : Tap«® 
^yy^^fr^ hKiyty hCl, h I R 
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K STOP 

h 1 : 0 8 x : 1 0fi^TCK/>V^ (T h>^/ 

6) 

h 2 : 4 0 x : K'TFI/^^LSB 
h 3 : 5 2 x : S*=i"^^ K ■ T K^*<£>M S B 
s<4 h 4 : DF x : (©TMS*>- +r>X (»LS 

h 5 : 0 0 x : ifitt L T M S is—tr^X (T 

ap SM^'>7MRt:f6) 10 
[oioo] 2. S*avyK*iJ:^7-^OP- 
K: Tap3yhn-7#*^^^l:0F 80 
0 0 4 1 ^^r-r W X 0 * ls—-/\Z.fo<^-t 

a p S/M^E x i t 1 - I RUt^o 
I 2 CSiAM^w/R/W^7h = 0, ft£=7/M 
K STOP 

hi : DE x : 3 2 fiCOT C K^/U* 
✓<>f h 2 : 4 0 x : S^-^ K'TK^^LSB 

h 3 : 5 2 x : g^n-^K ■ T K^OMSB 20 
/MF4:41x: ^(DL S B 
s<4 V 5 : 0 0 x : h 
h 6 : 8 0 x : 1^<D h 
/WK:0Fx: #^MSB 0*)gfofe^y Zs{f<0* 
**lsT$ h) 
[0101] 3. I^^vy K^n— K : T a p 
■vv^S: (E x i t l - I Rtf*£>) >:7 hDRt^UHff^ 
» £ J: v^u-y^t^o 

I z CtM*w/R/Wt'>yh = 0, fi£ = 4'M 

K STOP 30 
h 1 : 0 2 x : 4iOTCK/</l/^ 
h 2 : 4 0 x : S*^-^ K*7K^©LSB 
h 3 : 5 2 x : g^-^^ K • T K^WMSB 
h 4 : 0 3 x : (|WTMS->-7^ L S 

B^^MSB^ Tap S/M**>7 hDRHt$) 
[0 10 2] 4. S*3"7yKOn-K: i~-<r^o 

t^TMS = 0(^6 4iWTCK^/^$:MttL, Ta 

I 2 Cf^f^-7>K: 1-T|:oPTTMS - 40 
0(06 4i^TCK^/^S:||j&L, Tap S/M£ 
>^ h D R 5 «t 5 ^ So 

s<4 b 1 : B E x : 6 4 ^COT C K^/U* 

h 2 : 4 0 x : K • T K^^OL S B 

M : 5 2 x : S^3-^V K ■ T K^^MSB 
[0103] 5. ^^r-r^T £ h • =2^> Kffl^SOf 
— ?tf>3ff#: TMS^Otfc^ Tap S/M£r> 
7 hDRHSto 

I z CK&9S*&INr/R/Wtf* h= 1 , g£ = 8/< 
-fh, STOP 50 



/MM :FEx: f-^L S B 
✓M h 2 : 0 F x : 7*— *0)#C0V<-f h 
h 3 : DC x : 7*— # (DfcCDs^ V 
/<4 V 4 : B A x : <r — ^ CD&tfVM h 
s<4 h 5 : E F x : 7*— ^(D#C<7VM V 
y<4 h 6 : BE x : *f—9 (D&tfVM V 
^F7:ADx: 7*— ^ <D&<ZVM Y 
^4 V 8 : DE x : 7-^MSB/M h 

[0 10 4] 6. *(^S*=i^^ K<^n— K : TMS 
= 1 ©lfOTCK/^^TOL, 1 tf ;y hSCAN. 
IIITa p S/M^E x i t 1 -DR|l^7^t5<t 

I 2 C#a^BB*ftw/R/Whfsy h = 0. fi£=3/<>f 
K STOP 

/<^f hi : FFx : l|(DTCK/^7 

h 2 : 4 0 x : g^^"*^ F ■ 7 h>7(7)L S B 
✓<>f h 3 : 5 2 x : K ■ T K^*£>MS B 

[0105] 7. ^^^r^h'^^yKffl^itif 

-^£>2f*# (1 fc'y h) : TapS/M^Exitl 
-DRC^5/^t§o 

I 2 CKffiH9S*6Sjw/R/Wt*^ h= 1, fi£=l'< 
K STOP 

/MM :FEx: 7-^©L SB CfeSffitfOfc'y h 
[0 10 6] 8. M*3-7>KOP-K: Tap 

I 2 Cf^»w/R/Wt*s/h = 0, ^£ = 4^ 
K STOP 

/Whl:03x: 5fi(DTCK/^ 

h 2 : 4 0 x : S^^-^V K'TK^WLSB 
h3 : 52x : S^rn-^> K ■ T K^^MS B 
/^h4: lFx: h^b^X^TMS 
ftoe/— (T a pttJB^v'i'SrJJ "fey hiCH-Tfc 

[0 10 7] Tapa^yKW: 2. h ■ 1/y 

x#m&& : rtw*aEy ^^2. (20^^ 

£ LtibW^^-rW V • t 5 — <mi 6ig<DE F 

BAi:/^) o 

[0 10 8] 1. S*3-7yK^)P-K: Ta p^l 
■^^^Sr^-f-r^ hliiyty hfcU flc^i^ h I R 
tat, ^Sr^^t W yf5 J: 5 ^ i^-^:^t 

'So 

I 2 Cf^*w/R/Wfy h=0, *£=5aW 
K STOP 

s<4 h 1 : 0 8 x : 1 Ofi^TCK^ (T F>7/ 
n -v > K • /<*Y h^7"^^TMS ^"7^[l/i 
5) 
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y<4 h 2 : 4 0 x : K • 7 K^^L S B 

h 3 : 5 2 x : K • T K^^MSB 

h 4 : D f x : ff(DTM S (*S<7) L S 

BjJ^MS ) 

»<>f h 5 : 0 0 x : ig«LfclSa>TMS v'—^* (T 
a p SM^y7 h I R[-i~5) 

[0 10 9] 2. fc£ n-ey Kioi tWr*<£"r — $(Du — 
K: Ta p^yhn- 7A*l/^^C0F 80 

00 4i £-;*3r-f >>r ^-t&x o * yd-ft^f 

£ 0 >i!f<DX*^l/T $ hT*fc<9, /jcCT 10 

a p S/M^E x i t 1 - I RCt^o 
I 2 Cf^»w/R/Wt^^ = 0, 5^7'M 
K STOP 

hi : D e x : 3 2|(DTCK^U7 
/M h 2 : 4 0 x : i*3-7yK •TF^OLSB 

h 3 : 5 2 x : g^n-e^ K • 7 K^OMSB 
'M h 4 : 4 1 x : ifr^O L S B 
^h5:00x: ^0^(7)/^ h 
✓M h 6 : 8 0 x : *«fr£>&0V<-f h 

^K:0Fx: lft^<7)M S B (l*l«|SjtS V >V<DX 20 

^7 v h) 

[0 110] 3. S^n-^^ Ktf)n— K : T a p 

(E x i t 1 - I R^b) h D R irlfiff -3 

tt£ J: 5 * ^-7l^t^ 0 

1 2 Cf^Hfew/R/Wt'^ h = 0. B r £=4^-f 
h, STOP 

✓M h 1 : 0 2 x : 4»TCK^>7 
✓M h 2 : 4 0 x : K'TK^WLSB 
/M h 3 : 5 2 x : &#L^-*ls K • 7 F>^(7)MSB 
/Mh4:03x: fi^TMS^y^ CfrflS<a L S 30 
BHMSB^ Tap S/M^->7 hDRCt6) 
[0111] 4. S*:^^ K : t^XHO 

DRi^tJ: 5 * l^"7l:^t^ 0 
I 2 CiMTOw/R/Wf^h = 0, -^^== 5 y<^ 
h, STOP 

'V h 1 : 0 6 x : TCK^/M (t^t«^fITM 

s = o, i£ : 2^w hco^— ^ds*>5^-e % 

^SfeSIUSSdS 2 <WH^8 fcV h SCAN^^ 40 
5o ) 

/«-f h 2 : 4 0 x : S^^^V K • 7 \?UX<DL S B 
b 3 : 5 2 x : S^n-^v K ■ T K^MSB 
h 4 : B A x : $ <T>W>\ <0'<4 V (LSB) 

^h5:EFx: y*— 9 <D#WM V 
[0 112] 5. S*=3-^>- KcDn— K : M(7)4t" 

yhSr^^irWytSCil^J:!!), 2. h • * 
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TMS = 1 oOftti^TCK(iT AP S/M^Ex i t 
1 -DRt-^r^^i-6 0 

I 2 C ta*Mttw/R/W f 3/ h = 0 , fi£ = 4^<>f 
K STOP 

/MM :C2x: 4fi^)TCK^ (1»TCK 
^i<t-t^)^!;TMS = 0) 
✓M h 2 : 4 0 x : ^^^-^1/ K • 7 Kl^^L S B 
✓M h 3 : 5 2 x : K • 7 Kl^COMS B 

✓M h4 : BAx :^^rtWy - *<D±{iL4 \f y 
h (tt&<D\*y h) 

[0 113] 6. ft(^)S*3^yKOD-K: Tap 

7l:^t6 0 

I 2 Ct»FIWw/R/Wt^> h = 0. g£=4'M 
h, STOP 

✓<>f hi : 0 3 x : 5fiOTCK^ 
✓M h 2 : 4 0 x : S^^-v-> K • 7 Kl/^OL S B 
s<4 h 3 : 5 2 x : K • 7 K^^MSB 

/MM:lFx: fetftCDVy h^^SIWTMS 

[0114] ^/HAP^^y K (TapCmd7F> 
* (1 1 : 8) = TO 0 0 1 J ) 

TCK/TMS/TD I ±T*C0 J T AGf£Sjte«JS'J §*L 
6 0 r<zve— Hi, fc£ ;tfcf, frLt^-^^ K«r I Rfr 
*3rir W ^t5T a p C m d ^ — *ry*<DW&<0 I 
RJKSHta^St^M-r^^^t^T-fcSo 
[0115] S SRf-^ ( I 0^jx7r) I 2 C 

»&^fifa^Sfc*i>\, s s rt*— $<n i 2 cKRD 

ft* h LfcMW J TAG/TDOr-^ 

[0116] Tap =J-^> KM : W V 

ffit£<^ I RttSL^ScSlf? 

1. KCDP— K': Tap«-7y^lf 

^r* hf&3gy ir ;/ hdl, ^H^7hlRi:LT, tfr^ 
£*=*^ W ^-T^ J: 5 ^ u-yiw^i-5o 

I 2 Cf^Ww/R/Wt'5/ h=0. ftS = 5^M 

K STOP 

/M hi : 0 8 x : 1 0 fi<7)T C K^/W* (7 
6) 

/M h 2 : 4 0 x : ^^n-^^ K • 7 KU^COL S B 
/M h 3 : 5 2 x : ^^n-v-^ K • 7 K^COMSB 
/Mh4:Dfx: fi^TMSv/-^^ (»L S 
B7^<bMSB^) 

/MF5:00x: igj^ LfiftOTM S v—^* (T 
a p SM^->7 h I R(-t5) 

[0 117] 2. S^^-^> KfciOW-^n- 
K: Tap3>hn-7ft*^C0F 80 
0 0 4 1 ^7^rfW >-r^J: b * I — 7l^^t 
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a p S/M£rE x i t 1 - I RCt^o 
PCfMIWR/WfyHO, f $=7/W 
K STOP 

/^M:Dex:3 2i©TCK^/M 

h 2 : 4 0 x : K'7F>^(DLSB 
h 3 : 5 2 x : > K • T V^^<DMS B 

^ h4 : 41x : ^fr t^oQ L SB 

^h5:00x: ^0>#:<ZV<>f h . 

/<>f h 6 : 8 0 x : ^^<DlX<0/<^ h 10 

K : 0 F x : ^OOMSB ((*j£tf^y l/<?<n* 
*-r>Tt7 h) 
[0 118] 3. K^ra-vV- Ktf>o — K : h 

{1^co/c£>T\ Cttfi I R-STATUSII^6) 0 
I 2 Cf^PIWR/Wt°y h = 0. g£=3/W 
K S TOP 

/<-f hi : x : ZCD'<4 hfi, ^(7)n-^> KT'fiSI 

20 

>"W h 2 : 4 1 x : K'TK^^LSB 
h 3 : 5 2 x : S*=i^^K * T 
[0 119] 4. M^Wi&V Kffl^I^f-^^ 

I 2 C»ftt)S»ftw/R/Wb'yh=h Jfc£=4^ 
*< hs STOP 

'M h 1 : x : I LSB 

^h2: x : I R:R«0>&0VM h 

✓<>f h 3 : x : I RJRR^&OV'W h 30 

y<4 h 4 : x : I R^i^OOM S B 

[0 12 0] 5. /j:OS^^vy K<£>ei — K : Tap 

I 2 CSMfew/R/Wt'yh = 0, fi£=4'M 
K STOP 

h 1 : 0 3 x : 5fi(^)TCK^ 
h 2 : 4 0 x : K-TK^WLSB- 
y<4 h 3 : 5 2 x : K ■ T K^WMSB 

^MM: lFx: t^tfj/ h "TWTM S 40 

ficD^->rV^ (Ta p^l^yy^yt^hmtfc 

tot- 5 try hoo^l£^-r6) 
[0121] \ 2 cn±iy—^r>^(omi 
[0 12 2] Tx^v^a ^ffl^Jtg^-^V K (TapC 

mdTKu* (11 : 8) = TooiOj ) 0 T^irx 

[0123] S SR7-^ ( I 0/<jx7r) — O I 2 C 

j&*ttflmtfil::ft*o J TAGe»tt»«IStt-6 0 so 
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[0 12 4] fc fd L „ ^>-^^§#iA^^>5 

*>54&£\ »*co i 2 c a c k^/i^tcj; vm&T a 

[0 12 5] Tap KM : WT*(D7fy->3 

1. I 2 CtM*w/R/Wh'yH0, S£ = 4 
K STOP 

2. hi : x : 

✓ h 2 : 4 2 x : S^-e V K'TK^OLSB 
h 3 : 5 2 x : K • T K^^MSB 

3. 1 2 c^ih'>— fr>*<nmi 

[0 12 6] Tryi/ayftffl^ig^vy K (TapC 
md7Fl/^ (11 : 8) = T0011J ) 0 T^i?* 

fee 

[0 12 7] SSRf-^ (10^777) ^I Z C 
»ji*^<fc>?, I 2 C* !/-^(Ij:^7fyv'3 

[0 12 8] fc/cU ^<7)^— ^>'^36S»#5&**t-5 

7f>">3^iftllt?fcSt^T? 

zcojjfen, wi7fy->3>^^5:^;^ 

[0129] Tap^vyK^j: faUX~<DT T >"> a 

1. I 2 Cf^Ww/R/Wt> h = 0. ^£ = 4 

k stop 

2. hi : x : 

h 2 : 4 3 x : S^^-^V K-7K^OLSB 
»<>T h 3 : 5 2 x : fcfcn-v^ K ■ T KMOMSB 

3. I 2 Cffih^— ^ry^^ff 

[0 13 0] K0J : rtSlST^CRCtfeScO 

ffifflWffi^bo ^<0'<4 h • y->r^(a^CRC^ 

1 . ' I 2 Cfii«w/R/Wlf^ h = 0. ^£=3 

»<>r K STOP 

2. /Whl:— x: 

A<-f h 2 : 4 5 x : S^n-^v K'7h>^oOLSB 
h 3 : 5 2 x : K ' T Kl^^OMS B 

3. I 2 C^lhC/-y>^(D^T 

[0 1 3 1 1 a : s<4 h 2 : 4 5 x&JlOW h 3 : 



41 



WBfl 2000-242573 

42 



5 2x^^|:iS(I$n^lT\ CRCOttttttffl 

[0132] «: CRC^M5U^^ift^ 
HfT 

RCT^aAU-^ffld: LTx 8 -hx 4 +x 3 + x 2 + l£ 
[0 13 3] CRC»SS:ty|:t5fci()W»a*I# 

1. I 2 CtMfew/R/Wt'5/h-0, g^ = 3 10 
K STOP 

2. /^M x : 

s<4 h 2 : 4 5 x : ^fc^-e^ K • T K 1/*<DL S B 
h 3 : 5 2 x : g^n-^V K ■ T F>^(DMSB 

3. I 2 C«tlt->— ^*<^3&fT 

[0 13 4] (CRC_CHECKING^ffl"TtE^/^5o ) 

[0 13 5] R^Si^tT ■ 

(£.0>«-Ctt5 9 x) coittij 

1. I 2 CfMWR/Wt"^=0, 1^-4 20 
K STOP 

2. /qM:03x: ^ v?^^ttft 9 /»5&*T H> 
X(7D L S B 

/<-f h 2 : 0 0 x : l/y^-^ill^/f Kl^^tTD 

h 3 : 8 0 x : U i?x * m& V /S&^T FUX<D 
MSB 

h 4 : 5 9 x : 8fi(^)0cD->7 h-f yg(DCRC^ 

3. 1 2 cf?ih->- ^^^(own 30 

[0136] (U^j**SESl9/»&^T H>^800 
0 0 3#* l^— ^lEKtSttSo ) 
[0 13 7] ^T*-CiMI*/M CR 

1. I 2 Ct^^llow/ R/Wt* s> h=l. ^^ = 8 
/Mb, STOP 

2. 1 2 cf£ Jh->— ^v^^lgfi 1 

[0138] mm<nm&QW}fttiffcn&£titzc*Rcs< 40 
-f h^A^-r^Tt^^d, CRC/Whatw ri 

1J x t t ti:ii*7 3- K T5 2 4 7 J x 

(^vyKwiji^t T0 3J xdSiifS 

1. I 2 Cf^»w/R/Wf^=0, S£ = 4 

k stop 

2. /Whl :— x:CR CBEK 9 <D»&<Dl&1%'fe 
(^^i^CliO 3 x 

/Mh2:47x: St* 0 CRCf^- K «7K^ 

✓ M h 3 : 5 2 x : fi^T K (DM SB 50 



h4 : 1 1 x : 8fi^0W'>7 h^ygOCRC^ 

3. Otitis— ^r^^comn 

[0139] /^yhfyT K^800 

0 0 3^* U-^|Ett*ix-6o ) 
[0 14 0] CRC§c&i9J3cDg;£x=i— KSri£ttiUfc 

l:^Ltno-ack ( Tlj b) T?fertjft/tffce>#l^ 

1. I z Ct»H^w/R/Wt'7h=l, fi£=l 

/<>r k stop 

^to^I-eti^^ h#l*R**S (I'M h^tat 

2. I 2 C#±is—lrlsx<D&ff 

[0141] fcSU u-^^Sr-^nfc-r-Sfc^tw. M 

[0 14 2] h ■ ^-^r^^l-J:^, CRCft 

1. I 2 Cti^«w/R/Wt:'yh-0, zS: £ = 3 
✓M K STOP 

2. 'M hi: x : TCK/^ 

/M h 2 : 4 6 x : S^n-^V K'TH>^C0LSB 
/M h 3 : 5 2 x : &^i=i^> K ■ T K>^^MSB 

3. I 2 CfftJt->- ^^^fgfi 1 

[0 14 3] ^^yp^^^^fc^CCRCi^M 
[0 14 4] ^ch^i: IT, #*W<&«#fcHLT«T 
[0145] ( 1 ) 1? p -^</P • > U T/W • Kfiiig 

5* i'— ^- -f ^*:7ai-;*tft3®&£, SMEAW*^ 
smsSl-^*^ fflEAffl*^y7 7MIs]KI:'frb 

(2) miEAU*^y7r t striae o-/^ • r/u 

to31tt3aiH]KS:$e)«-*tf. ±IE (1) ^IE«t^^P- 

(3) wia^7-*oa»3ais]K!5Si8ii]3i;*»a (cr 
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o vrmmmsMtttt* ±e (2) kehs^p-^ 

(4) «riE^p-/</u • >y r/p • 

(I 2 C) ±E (1) l^Ett^p— aVu 

. isDT/i" '<x\z.&X£rx b • >< 7 *-x&&m 

(5) mmmm'rx b • ^^^^^-^^^ 3 ^>- ^ . 

b • T<? is 3 is • tfiV—-? (J TAG) 4l/$7 =c 
— *&1s2k iiijE* :/ • >f ^^7* — ^afcaaiHB^ io 
•WE J TAG4ls?7xL--7.t<DfflT~T£§:m£i'lZ> J T 
AG7t-v^ h • ±E ( 1 ) i- 

ESctf^p — • ->y T/v • v^^i^KitT"^ h • 

(6) WEAttJ^y^r ^WE^p-'^ • v-y T/U 

ftya»3iisi»*r*e>«w^. me j tag>t v^^*- 

U iftET^^>3 ^«*3&sai9 — Sr**-t\ ±E (5) 
UlSStCD^n— • ->y Tyu ■ /^UlffiUgf 1 ;* h • -f 20 

(7) «TE^7-^»31IilKdSjSKlHl5L**aE (CR 

O ti-jSfSsiHiK*^^, HtrtECRCfl+SteaiuK^c 

RC«-|f4r3S«-f-6fci?>^*6fflprtB^ftS, -LE (6) 

(8) Hfris^L— y • ^v^^zc-^gasdite^. we 

tfttffl^lBfci-SJ:5l-»ril**t«, ±E (6) Kffitt 
<Dlfu — y</u - i>y T/U • A^ldSH^r-;* h • >f >^ 7 30 

* - * zmm-t % tc tb<nmm* 

(9) iWE^u- ^ • ^yhp-7^\ tftfE^ t — ^ - 

-f^7x- ^f^SI[Hl5S^miE J TAG-f^7x»^ 
^^^f-^S^-^^lit5, ±E (5) KE 

(10) iE^ i/-^'=iyhp-7^, hJE^l^— ^ 
- -<^*:7^ — *KSlU38£ltHE J TAG-f v^7x- 

U«K»j£«:fT5* -bE (5) \zKtt<Djru—'</\" > ao 
y T/u • ^twSSit^* h ■ ^y^7x~7^t§ 

(1 1) HtjfE^ u~ ^ • ^> Wv?**|SSl 
(5) l-EStO^P • v-y T/u • a^MMiSt 1 * 

h • 4 >?7^-x%mm t -tztii&<Dmmo 

(12) mrt£^ . y( >#7^—xt$mtB\s&frffltif 

J TAGRftfJ/*a*ttfP**a31L, ME 
^ . hP-7^f^im:t^T J TAG 50 
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4r$u>i/x* (IR) «RR»0»ff^fc«>«>KflSi!9lli 
YE*fto. ±E (5) iz&M<Dyu—/</u - i/VTsv. 

'^{zm&v-x v • 4 >?7*-x%mm~fz>tctf><Dgi 

Mo 

( 1 3) iltrE* ' b p — B»*&aM h • 

u^^^R*t)/»a*T K>^^Mt5> _LE 

(5) ^esw^p— • ->y t/u ■ A^cissit^;* 

(14) flE^^— ^ • ^^-7^, ^il^Su^ 

>- K*WE^u— ^ ■ ^ 7 ^-*n&m\E]$&^m£-t 
5, ±E (5) tcESt^^p— • ->y T/v • 

mm^x b ^^7x^^it§t^«io 

(1 5) ttE^o-/^ ■ '>!)7/^/^^ *»[h]^ 
RH (I 2 C) /<^<h, ME 1 2 C^^ fcWEAdJ*^s/7 

2k HtrE^ • =*> b p— ^mmm.4^-9 7 

x-^«EAtti^y77M0M^7-^X« 

(7)^-;*£^g-r£ N _hE (5) (CE*^^P— • 

->y r/p • h • >r y-^i-^^it 

(16) tuE^« u — 7 0 • ^ > ho-7d s , ttisZyoM'O' 
■?7^-xh ftrEAtt};^ ^77 fftSHIK^ rfl^r' — ^ 
*jftofc«>(^-^ • y ^^&fT5. -tE (1 
5) t-E*c^^p— s</u • > y r/u • /^i:li|f7 h 

(17) WE^^'3yho-7i&\ u-v^^RBl 

l^vyKWt^, ±E (5) I^E«^^p-^/i^ 
• yi)7^ • ^^IzMt&'tx b • >f y^7x-^$:Si 

(1 8) miE^ ^ • Kp — 7&k 

«::3^^K*tt*&i-S, ±E (5) (^E«cC0^p-^ 

(19) iE7^7"^y^7x^M0Wr^ 

h^p^ (tck) feriHfca@K*^tf. ±e 

h • >fy^7x-^^it6fc^wil 0 

(2 0) tfl&Xls-Zf - Jls*7*-Xffom®m*t^ 

jTAG-f y?7x-^^6p- K • n-ev Kfl-^-^rS 
±E (5) CEtw^o-^'yUr/^^ 
^i^Mit^^ h • ^fy^7x-^^iif6/:^g 

So 

(21) ttrE j t ag-t 7x-^ ^tuE^ y • 

mErt*JTAG^<^±oi£ttSr|IBtti-5fc«) 
t^MEp-K- 3^^K«»*sS«iftS*b6. ±E (2 
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(2 2) flfE^p-A*/u • yyr^ • /<*j&s*«EIB8W 
(I 2 C) ^*3ra<?^ oi^-^l^(D/ci6^-R^jS^ff 

Wffifflsns, ±E (5) KESt^p-'^ • *>y 

(2 3) HufE^u--^- lo^fclil 

*-^»3BillIK(C3^^KSrfltt&-r-6, ±E (5) KE 10 
gW^P-^/u • yJJT^ • h ■ -Y 

(2 4) ll&E£#»fM^ flffE J T AG^ y^7x- * 

loSriMW"*, ±E (5) {^Ett^^n-^/u - is]) 

(2 5) WEJ TAG^^^7*-^3&s*aEii«BpfiFtt 
#!9B&3i[H]S83:^ii\ ±E (5) t^E«tC0^ni-^/u - 
->JJ T/u • /^WEBSt 1 * h ■ y^7x- ^^rSj^i- 20 
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